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Introduction
ability to characterize the amplitude of each response independently of its temporal properties (e.g.,
126
response onset and offset latency, rising edge slope, falling edge slope), we fit a parametric temporal 7 impulse response model to the response timecourse measured at each pixel. 
For each experiment, we computed the average spatial response amplitude A at each pixel by fitting
139
Eqn. (3) to the average time course at that pixel. We computed the variance of this estimate using a 140 delete-1 jackknife procedure (Efron and Stein, 1981) . For each condition, we estimated mean spatial 141 amplitudes for n subsamples of the trials in which each sample was formed by omitting one of the 
196

PGC Model Definition and Simulation
197
The structure of the population gain control model is identical to that defined in Sit et al. (2009 
Results
231
We used VSDI to measure population responses to briefly flashed individual or pairs of spatial Gabor 232 stimuli (sine phase, spatial frequency = 2 cpd, σ = 0.167°) in the primary visual cortex of three male 233 macaque monkeys performing a fixation task. order to image the entire retinotopic-scale population response to local elements (the subthreshold CPI).
241
The nature of lateral interactions at the orientation columns scale will be examined in future studies. Our interactions in V1 at this fundamental scale.
246
In preliminary measurements, we used a mapping procedure (Yang et al., 2007) to determine the precise such that the VSDI response to a target element, termed "center", fell entirely within the imaged area.
249
The primary goal of the current study was to measure the spatial properties of the VSDI response Therefore, the VSDI response amplitude was defined as the peak height of the best-fitting (in a least- between the center and the flanker, for center alone, flanker alone, and center plus flanker (Figure 5a ).
358
To do this, we averaged the data across all experiments after normalizing the responses in each Next, we used the same procedure to characterize the interactions at the midpoint between cortical 385 locations of the peak responses to the center and the flanker (Fig. 5b) . Note that in this case the cortical by the response to the center alone (solid blue curves in Figure 4 ). The value of the index was defined to 394 be the average over a spatial strip measuring 4 × 1 mm, centered on the peak response to target alone.
395
Formally the index is defined by the following equation: 
23
A stronger test of this hypothesis is to determine whether the multi-element interactions we measured 422 can be accounted for by the well-known suppressive mechanisms that have been identified in V1.
423
In previous work, we found that VSDI responses to single element stimuli were well-predicted by a cortical IED at which we predict facilitation of spiking population responses (i.e., ~8 mm; Fig. 7h ).
557
Further, they find that when the flanking high-contrast element is orthogonal to the test element there is 558 little effect on threshold, whereas we find weaker subthreshold suppression (and therefore stronger 
561
It is also important to note, that predicted facilitation in mean spiking activity in Fig. 7g-h performance.
566
A final question to consider is how our results might be related to the mechanisms of contour grouping.
567
A standard view of contour grouping is that (1) local pattern-detection mechanisms identify oriented likely that local and global contour grouping occur primarily in later cortical areas.
